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(54) TRANSPORT DEVICE

(567) A transport device 100 includes a drive roller
and a driven roller. The drive roller transports pa-
per-sheets in a predetermined transport direction by ro-
tation thereof. The driven roller rotates with rotation of
the drive roller, and regardless of from which direction
the paper-sheets hit a contact point with the first roller,
moves in a direction diagonally forward than a vertical

direction with respect to the transport direction. The
transport device 100 further includes a bearing groove
formed so that a shaft of the driven roller moves in a
direction diagonally forward than the vertical direction
with respect to the transport direction along an inclined
surface.
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Description
[Technical Field]

[0001]
vice.

The present invention relates to a transport de-

[Background Art]

[0002] Conventionally, paper-sheet processing devic-
es including an automated teller machine (ATM) that per-
form deposit and dispense of banknotes or the like have
been used. In recent years, introduction of the paper-
sheet processing devices in developing countries have
accelerated. However, in developing countries, due to
paper quality and an influence of weather (such as high
temperature and humidity), damage on the tip of the ban-
knotes is likely to occur by an impact caused when the
banknotes hitatransportroller. Such damage on the ban-
knotes becomes a cause of jamming.

[0003] Banknotes are transported between adrive roll-
er driven by a motor and a driven roller (a pinch roller)
that rotates with rotation of the drive roller. The driven
roller is brought into pressure contact with the drive roller
by a plate spring or a spring. Because a movable direction
of the driven roller is vertical to a transport direction of
the banknotes, pressure by the driven roller becomes a
brake force with respect to the transported banknotes.
The brake force damages the tip of the banknotes moving
into between the rollers.

[Citation List]
[Patent Citation]
[0004]

Patent Document 1: Japanese Laid-open Patent
Publication No. 2011-26080

Patent Document 2: Japanese Laid-open Patent
Publication No. 2004-54809

[Summary of Invention]
[Technical Problem]

[0005] In order to reduce the brake force described
above, there is a method in which a driven roller is moved
in a direction different from the vertical direction (for ex-
ample, in a direction slightly diagonally forward than the
vertical direction with respect to the transport direction)
by using metal fittings having different fulcrum shaft.
However, according to this method, it is difficult to be
responsive to bi-directional transport. That is, when the
driven roller moves in a direction slightly diagonally for-
ward than the vertical direction with respect to the trans-
port direction, if banknotes move into the movable direc-
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tion ofthe drivenroller, the brake force is absorbed, there-
by easing damage caused by hitting of the banknotes.
On the other hand, if the banknotes move from a direction
opposite to the movable direction, the brake force due to
pressing of the driven roller increases, thereby causing
an opposite effect.

[0006] The disclosed technique described herein has
been achieved in view of the above problems, and an
object of the present invention is to provide a transport
device that can reduce damage on a paper-sheet to be
transported bi-directionally.

[Solution to Problem]

[0007] To solve the above problem and attain the ob-
ject, a transport device disclosed in this application, ac-
cording to an aspect, includes: afirstroller thattransports
paper-sheets in a predetermined transport direction by
rotation thereof; and a second roller that rotates with ro-
tation of the first roller, and regardless of from which di-
rection the paper-sheets hit a contact point with the first
roller, moves in a direction diagonally forward than a ver-
tical direction with respect to the transport direction.

[Advantageous Effects of Invention]

[0008] According to an aspect of the transport device
disclosed in the present application, it is possible to re-
duce damage caused on paper sheets to be transported
bi-directionally.

[Brief Description of Drawings]
[0009]

FIG. 1 is a diagram illustrating an example of an ex-
terior view of a banknote processing device having
a transport device according to a first embodiment.
FIG. 2 is a side sectional view of the transport device
according to the first embodiment.

FIG. 3is an explanatory diagram of a preferable mov-
able direction of a driven roller.

FIG.4A s aside view illustrating a movable direction
of a driven shaft when a transport direction of a ban-
knote is rightward, in the transport device according
to the first embodiment.

FIG. 4B is a side view illustrating a movable direction
of the driven shaft when the transport direction of a
banknote is leftward, in the transport device accord-
ing to the first embodiment.

FIG. 5A is a top view of a bearing groove according
to the first embodiment.

FIG. 5B is a front view of the bearing groove accord-
ing to the first embodiment.

FIG. 6 is a side view of a bearing groove according
to a first modification.

FIG. 7 is a side view of a bearing groove according
to a second modification.



3 EP 3 187 444 A1 4

FIG. 8 is a side view of a bearing groove according
to a third modification.

FIG. 9A is a front view of a driven shaft of a driven
roller according to a fourth modification.

FIG. 9B is a side view of the driven shaft according
to the fourth modification.

FIG. 9C is a side view of the driven roller according
to the fourth modification.

[Embodiments for Carrying Out the Invention]

[0010] Exemplary embodiments of a transport device
disclosed in the present application will be explained be-
low in detail with reference to the accompanying draw-
ings. The transport device disclosed in the present ap-
plication is not limited to the following embodiments. In
the following descriptions, as an example, a banknote
processing device including the transport device is as-
sumed to be a self-checkout resister; however, the
present invention is not limited thereto.

First embodiment

[0011] FIG. 1 is a diagram illustrating an example of
an exterior view of a banknote processing device 10 hav-
ing a transport device according to a first embodiment.
In FIG. 1, the banknote processing device 10 includes a
device casing 12. FIG. 1 is a perspective view of the
banknote processing device 10 as seen from a diagonally
upper right direction. That s, in FIG. 1, the side attached
with a touch panel 14 corresponds to "front" of the ban-
knote processing device 10.

[0012] The touch panel 14 is provided at an upper left
position on the front face of the device casing 12. The
touch panel 14 displays various pieces of information pre-
sented to a user, and accepts operations by the user.
[0013] A scanner 16 is provided below the touch panel
14 on the front face of the device casing 12. When a code
symbol attached to an item that a customer wants to pur-
chase (that is, a to-be-purchased item) is held over the
scanner 16, the scanner 16 reads information of the code
symbol, and outputs the read information to a control unit
(not illustrated). The code symbol is, for example, a one-
dimensional bar code or a two-dimensional bar code.
[0014] A scale 18 projecting from the front face of the
device casing 12 is provided at a position below the scan-
ner 16. The scale 18 measures the weight of a to-be-
purchased item placed thereon by the user, and outputs
information relating to the measured weight to the control
unit (not illustrated). Accordingly, the control unit (not il-
lustrated) can perform "checking process" to determine
whether the item whose information is read by the scan-
ner 16 matches the item whose weight has been meas-
ured.

[0015] A banknote slot 20 and a coin slot 22 are pro-
vided side by side at an upper right position on the front
face of the device casing 12. The banknote slot 20 and
the coin slot 22 are used when a customer makes pay-
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ment. Of the price to be paid, banknotes are inserted into
the banknote slot 20 and coins are inserted into the coin
slot 22.

[0016] A cardreader 24 is provided at a position below
the banknote slot 20 and the coin slot 22 on the front face
of the device casing 12.

[0017] A receipt issuing port 26 and a coin discharge
port 28 are provided at positions below the card reader
24 on the front face of the device casing 12. When the
user finishes payment, a receipt is discharged from the
receipt issuing port 26. Further, when the payment is
completed or the transaction cancelled, coins as the
change or coins to be returned are discharged from the
coin discharge port 28.

[0018] A banknote discharge port 30 is provided at a
position below the receipt issuing port 26 and the coin
discharge port 28 on the front face of the device casing
12. When the payment is completed or the transaction
is cancelled, banknotes as the change or banknotes to
be returned are discharged from the banknote discharge
port 30.

[0019] A coupon port 32 is provided at a position below
the banknote discharge port 30 on the front face of the
device casing 12. Adoor 34 is provided below the coupon
port 32. A manager opens the door 34 to take out ban-
knotes collected in, for example, a collection unit (not
illustrated).

[0020] FIG. 2 is a side sectional view of a transport
device 100 according to the first embodiment. In the
transport device 100, at the time of deposit, banknotes
deposited from a deposit and dispense port 101 pass
through a deposit transport path 105 and is transported
to a BV (Bill Validator) 103 in a banknote processing unit
102, and validated by the BV 103. The banknotes, which
are not counterfeits and whose banknote type and serial
numbers can be discriminated to have a validation result
being "OK", are transported to any of recycle stackers
104-1 to 104-4 according to the banknote type thereof
after being discharged from the BV 103 and stored there-
in. For example, the recycle stacker 104-1 stores therein
10,000 yen notes, the recycle stacker 104-2 stores there-
in 5,000 yen notes, and the recycle stacker 104-3 stores
therein 1,000 yen notes. On the other hand, for example,
banknotes whose banknote type has not been discrimi-
nated by the BV 103 and whose validation result be-
comes "NG" at the time of deposit are not stored in the
recycle stackers 104-1 to 104-4, and are returned to the
deposit and dispense port 101 directly and returned to
the user.

[0021] Further, at the time of dispense, the banknotes
stored in the recycle stackers 104-1 to 104-4 pass
through a dispense transport path 106 and are transport-
ed to the BV 103 in the banknote processing unit 102,
where the banknotes are validated by the VB 103. The
banknotes whose validation resultbecomes "OK" are dis-
charged from the BV 103 and are transported to the de-
posit and dispense port 101 and dispensed. On the other
hand, the banknotes whose validation result becomes
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"NG" at the time of dispense are transported to a prede-
termined box (not illustrated) in the transport device 100
and stored therein.

[0022] The transport device 100 transports the ban-
knotes in the transport direction by a drive roller that is
rotated by a motor and a driven roller that rotates with
the rotation of the drive roller. The driven roller is brought
into pressure contact with the drive roller, for example,
by a plate spring or a spring. In order to reduce damage
on the tip of the banknotes, itis desired to move the ban-
knotes in a direction in which an impact caused when the
banknotes hit a roller contact portion is absorbed (for
example, in a direction slightly diagonally forward than
the vertical direction with respect to the transport direc-
tion). Hereinafter, the reason thereof is described with
reference to FIG. 3.

[0023] FIG. 3is anexplanatory diagram of a preferable
movable direction of a driven roller R2. In FIG. 3, a force
Fa is a force applied to the driven roller R2 and a shaft
thereof when a banknote M hits the driven roller R2. A
force Fb is a component force of the force Fa in the ver-
tical direction (x-axis direction), and this force becomes
a pressing force from the driven roller R2 to the drive
roller R1. A force Fc is a component force of the force
Fa in a horizontal direction (y-axis direction). As illustrat-
ed in FIG. 3, when a movable direction D2 of the driven
roller R2 is the vertical direction (x-axis direction) with
respect to a transport direction D1 of the banknote M,
because the shaft of the driven roller R2 is not movable
in the direction of the force Fc, the force Fc becomes a
brake force applied to the tip of the banknote M. Accord-
ingly, by moving the driven roller R2 in the direction of
the force Fa, the transport device 100 absorbs the above
brake force, thereby enabling to reduce damage on the
banknote M. As a result, more stable and smooth infeed
of banknotes to a roller contact portion C can be per-
formed.

[0024] FIG. 4A is a side view illustrating the movable
direction D2 of a driven shaft S2, when the transport di-
rection D1 of the banknote M is rightward, in the transport
device 100 according to the first embodiment. The mov-
able direction of the driven shaft S2 of the driven roller
R2 is determined according to the direction of a bearing
groove S21 formed on both sides of the driven roller R2.
Therefore, in the transport device 100, as illustrated in
FIG. 4A, the shape of side surfaces of the bearing groove
S21isinaV shape, so that the driven shaft S2 can move
not only in one direction but also in a diagonal direction.
Accordingly, the force Fc is efficiently transferred to the
driven shaft S2 to move the driven shaft S2. As a result,
the brake force on the banknote M is reduced. FIG. 4B
is a side view illustrating the movable direction D2 of the
driven shaft S2, when the transport direction D1 of the
banknote M is leftward, in the transport device 100 ac-
cording to the first embodiment. As illustrated in FIG. 4B,
when the banknote M hits the roller contact portion C
leftward (in direction opposite to the case illustrated in
FIG. 4A), the driven shaft S2 can move in a direction
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slightly diagonally leftward than the vertical direction with
respect to the transport direction D1. Accordingly, dam-
age due to hitting of the banknote M can be reduced
regardless of the transport direction of the banknote M.
[0025] FIG. 5A s a top view of the bearing groove S21
according to the first embodiment. FIG. 5B is a front view
of the bearing groove S21 according to the first embod-
iment. As illustrated in FIG. 5A and FIG. 5B, the driven
shaft S2 of the driven roller R2 is fitted to the bearing
groove S21 by elastic pressure of a plate spring B2, while
maintaining variability in the moving direction.

[0026] As described above, the transport device 100
has the drive roller R1 and the driven roller R2. The drive
roller R1 transports the banknote M in a predetermined
transport direction by rotation thereof. The driven roller
R2 rotates with the rotation of the drive roller R1. Even
when the banknote M his the contact portion C with the
drive roller R1 from any transport direction, the driven
roller R2 moves diagonally forward than the vertical di-
rection with respect to the transport direction. Further,
the transport device 100 can include the bearing groove
S21 formed so that the driven shaft S2 moves diagonally
forward than the vertical direction with respect to the
transport direction along an inclined surface. Due to this
configuration, the driven roller R2 can move in the direc-
tion of the force Fa to absorb the brake force. As a result,
the transport device 100 can reduce damage on the ban-
knote M regardless of the transport direction of the ban-
knote M.

(First modification)

[0027] Next, a first modification is described. FIG. 6 is
a side view of the bearing groove S21 according to the
first modification. The bearing groove according to the
first modification is identical to the bearing groove S21
of the first embodiment described above, except that the
material thereofis an elastic member. Therefore, constit-
uent elements in common with the first embodiment are
denoted with like reference signs and detailed descrip-
tions thereof will be omitted.

[0028] While reduction of the brake force Fcis possible
in the bearing groove S21 according to the first embod-
iment, the angle of the force Fa takes various values de-
pending on the thickness, the state (for example, the ex-
tent of damage), the transport speed, and the like of the
banknote M. However, in the transport device 100 ac-
cording to the first embodiment, because the inclination
of the contact surface between the bearing groove S21
and the driven shaft S2 is fixed, it is difficult to move the
driven shaft S2 with an optimum angle in accordance
with the variation of the angle of the force Fa. Therefore,
in the transport device 100 according to the first modifi-
cation, as illustrated in FIG. 6, by forming the bearing
groove S21 by an elastic member, the inclination of the
contact surface between the bearing groove S21 and the
driven shaft S2 is made variable. That is, the inclination
surface of the bearing groove S21 has elasticity such that
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the inclination angle changes according to the direction
and strength of the force applied thereto due to hitting of
the banknote M. Accordingly, the bearing groove S21
can be moved more flexibly in accordance with the var-
iation of the angle of the force Fa. As a result, more effi-
cient reduction of the brake force Fc becomes possible.
[0029] In FIG. 6, as the transport direction D1 of the
banknote M and the movable direction D2 of the driven
shaft S2 of the driven roller R2, a right direction is exem-
plified. However, these directions can be opposite. Fur-
ther, the elastic member constituting the bearing groove
S21 can be not only rubber but also a plate spring or a
coil spring, or a combination thereof. Further, the portion
in which an elastic member is used does not have to be
the entirety of the bearing groove S21. For example, only
the inclined surface coming in contact with the driven
shaft S2 and the vicinity thereof (for example, approxi-
mately 5 to 20 millimeters) of the bearing groove S21 can
be formed by an elastic member in a range in which the
brake force Fc can be absorbed sufficiently. Alternatively,
only one inclined surface and the vicinity thereof out of
the two inclined surfaces of the bearing groove S21 can
be formed by an elastic member.

(Second modification)

[0030] Next, a second modification is described. FIG.
7 is a side view of the bearing groove S21 according to
the second modification. The bearing groove according
to the second modification is identical to the bearing
groove S21 of the first embodiment described above, ex-
cept that the bearing groove is turnable depending on
the angle of the force Fa. Therefore, constituent elements
in common with the first embodiment are denoted with
like reference signs and detailed descriptions thereof will
be omitted.

[0031] Inthe transport device 100 according to the first
modification, the bearing groove S21 is made movable
by changing the material thereof. However, the transport
device 100 according to the second modification has a
mechanism as illustrated in FIG. 7, in which the bearing
groove S21 can be turned around a rotary shaft S211.
That is, the inclined surface of the bearing groove S21
turns so that the inclination angle thereof changes ac-
cording to the direction and strength of the force applied
due to hitting of the banknote M. Accordingly, the trans-
port device 100 can change the inclination of the contact
surface between the bearing groove S21 and the driven
shaft S2 without changing the material thereof. There-
fore, the bearing groove S21 can be moved more flexibly
in accordance with the variation of the angle of the force
Fa. As aresult, more efficient reduction of the brake force
Fc becomes possible.

[0032] In FIG. 7, as the transport direction D1 of the
banknote M and the movable direction D2 of the driven
shaft S2 of the driven roller R2, a right direction is exem-
plified. However, these directions can be opposite. Fur-
ther, the movability of the bearing groove S21 does not
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have to be on the both sides, and it can be such that only
one inclined surface out of the two inclined surfaces of
the bearing groove S21 can turn around the rotary shaft
S211 as a central axis. Further, the range of the turning
angle of the bearing groove S21 can be different on the
both sides. For example, the range ofthe inclination angle
of the bearing groove S21 can be different such that the
bearing groove S21 can be inclined between 0 to 10 de-
grees for rightward transport, and can be inclined be-
tween 5 to 20 degrees for leftward transport, depending
on the thickness, the state (for example, the extent of
damage), the transport speed, and the like of the ban-
knote M.

(Third modification)

[0033] Next, a third modification is described. FIG. 8
is a side view of the bearing groove S21 according to the
third modification. The bearing groove according to the
third modification is identical to the bearing groove S21
of the first embodiment described above, except that the
bearing groove is slidable depending on the angle of the
force Fa. Therefore, constituent elements in common
with the first embodiment are denoted with like reference
signs and detailed descriptions thereof will be omitted.
[0034] Inthetransportdevice 100 accordingto the sec-
ond modification, the bearing groove S21 is made mov-
able by the turning mechanism. The transport device 100
according to the third modification has a mechanism as
illustrated in FIG. 8 in which the bearing groove S21 hav-
ing the inclined surface can slide in a horizontal direction
(bi-directionally). That s, the inclined surface of the bear-
ing groove S21 moves (slides) in the transport direction
according to the direction and strength of the force ap-
plied thereto due to hitting of the banknote M. Accord-
ingly, the transport device 100 can make the bearing
groove S21 responsive to variations of the angle of the
force Fa flexibly and appropriately, without providing a
turning mechanism. As a result, more efficient reduction
of the brake force Fc becomes possible.

[0035] In FIG. 8, as the transport direction D1 of the
banknote M and the movable direction D2 of the driven
shaft S2 of the driven roller R2, a right direction is exem-
plified. However, these directions can opposite. Further,
sliding of the bearing groove S21 does not have to be on
the both sides, and it can be such that only one inclined
surface out of the two inclined surfaces of the bearing
groove S21 can slide. Further, a sliding distance range
of the bearing groove S21 can be different on the both
sides. For example, the movable width of the bearing
groove S21 can be different such that the bearing groove
S21 canslide up to 10 millimeters for rightward transport,
and can slide up to 20 millimeters for leftward transport,
according to the thickness, the state (for example, the
extent of damage), the transport speed, and the like of
the banknote M.

[0036] Further, in the transport device 100 according
to the third modification, because the driven shaft S2 of
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the drivenroller R2 is movable in the direction of the force
Fc (see FIG. 3) with sliding of the bearing groove S21,
the bearing groove S21 need not always have an incli-
nation. That is, the transport device 100 can absorb the
force Fc and reduce damage on the banknote M due to
hitting thereofto the roller contact point C, without making
the shape of the side surface of the bearing groove S21
in a 'V shape.

[0037] In the transport devices 100 according to the
first to third modifications, the configuration can be such
that at least one of the inclined surfaces is formed with
a steeper inclination angle than the fixed inclined surface
according to the first embodiment, because the two in-
clined surfaces of the bearing groove S21 are movable.
For example, when the inclination angle of the bearing
groove S21 in the first embodiment is between 50 to 70
degrees, the inclination angle of the bearing groove S21
in the first to third modifications can be between 60 to 80
degrees. Accordingly, the transport device 100 can be
flexibly responsive to the angle (for example, 50 degrees
to 80 degrees) of the force Fa in a wider range.

(Fourth embodiment)

[0038] Next, a fourth modification is described. In the
first embodiment and the first to third modifications, a
rigid body is used for the shaft of the driven roller. How-
ever, in the fourth modification, a spring member is used
therefor. FIG. 9A is a front view of a driven shaft R3 of a
driven roller S3 according to the fourth modification. As
illustrated in FIG. 9A, because the driven shaft S3 is a
spring shaft, by fixing the opposite ends by bearing por-
tions A11 and A12, the driven shaft S3 can move easily
in a state illustrated by a broken line. FIG. 9B is a side
view of the driven shaft S3 according to the fourth mod-
ification. Because the driven shaft S3 has elasticity, as
illustrated in FIG. 9B, the driven shaft S3 can move fol-
lowing the direction of the force Fa at all times, regardless
of the transport direction D1 of the banknote M. FIG. 9C
is a side view of the driven roller R3 according to the
fourth modification. As illustrated in FIG. 9C, the driven
roller R3 flexibly moves in a plurality of directions in ac-
cordance with the movement of the driven shaft S3.

[0039] That is, in the fourth modification, the driven
shaft S3 of the driven roller R3 has elasticity that moves
the driven roller R3 according to the direction and
strength of the force applied thereto due to hitting of the
banknote M. According to the transport device 100 of the
fourth modification, by moving the driven roller R3 in the
direction of the force Fa at all times, the brake force can
be absorbed to reduce damage on the banknote M. As
a result, more stable and smooth infeed of the banknote
M to the roller contact portion C can be performed. Fur-
ther, because the transport device 100 according to the
fourth modification uses an elastic body for the driven
shaft S3, the pressurizing force to the drive roller side
can be acquired. Furthermore, because substantially
similar effects as those of the first embodiment and the
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first to third modifications can be acquired only by chang-
ing the member, flexible movability of the driven shaft
adapting to various angles of the force Fa can be realized
at a low cost.

[0040] Inthefourth modification, a spring is exemplified
as the member constituting the driven shaft S3; however,
the member can be other elastic members such as rub-
ber.

[0041] In the descriptions of the first embodiment and
the first to fourth modifications, the driven shafts S2 and
S3 have been described as being pressed by a pressure
from the plate spring B2 with respect to the bearing
groove S21. However, the driven shafts can be pressed
by a pressure from a compression spring or the like. Fur-
ther, in the descriptions of the first embodiment and the
first to fourth modifications, the driven shaft configured
by a rigid body or an elastic body penetrates the driven
roller and is fixed. However, the driven shaft does not
always need to penetrate the driven roller. For example,
it is possible to configure that a plurality of driven shafts
are fixed as these shafts sandwich surfaces on the both
sides of the driven roller.

[0042] In the descriptions of the first embodiment and
the first to fourth modifications, individual configurations
and operations have been described for each of the first
embodiment and the modifications. However, the trans-
port device 100 according to the first embodiment and
the respective modifications described above can also
include constituent elements specific to other modifica-
tions. Further, regarding the combinations of each of the
embodiment and the modifications, it is not limited to the
combination of two, and can be a combination of three
or more and can adopt an arbitrary mode. For example,
in the transport device 100, the first modification can be
applied to one of the inclined surfaces constituting the
bearing groove S21 and the second modification can be
applied to the other inclined surface. Alternatively, the
transport device 100 can take a mode in which the spring
shaft according to the fourth modification is applied to
any of the first embodiment and the first to third modifi-
cations. Furthermore, one transport device 100 can in-
clude all the constituent elements described in the first
embodiment and the first to fourth modifications in a com-
patible range.

[Explanation of Reference]
[0043]

10 banknote processing device
12 device casing

14 touch panel

16 scanner

18 scale

20 banknote slot

22 coin slot

24 card reader

26 receipt issuing port
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28 coin discharge port

30 banknote discharge port

32 coupon port

34 door

100 transport device

101 deposit and dispense port

102 banknote processing unit

103 BV

104-1 to 104-4 recycle stacker

105 deposit transport path

106 dispense transport path

All, A12 bearing portion

B2 plate spring

C roller contact portion

D1 transport direction of banknote

D2 movable direction of driven roller

Fa force applied when banknote hits driven roller
Fb component force of force Fa in vertical direction
Fc component force of force Fa in horizontal direction
M banknote

R1 drive roller

R2, R3 driven roller

S2, S3 driven shaft

S21 bearing groove

S211 rotary shaft

Claims

1.

A transport device comprising:

afirstroller thattransports paper-sheets ina pre-
determined transport direction by rotation there-
of; and

a second roller that rotates with rotation of the
firstroller, and regardless of from which direction
the paper-sheets hit a contact point with the first
roller, moves in a direction diagonally forward
than a vertical direction with respect to the trans-
port direction.

The transport device according to claim 1, further
comprising a bearing groove formed so that a shaft
of the second roller moves in a direction diagonally
forward than the vertical direction with respect to the
transport direction along an inclined surface.

The transport device according to claim 2, wherein
an inclined surface of the bearing groove has elas-
ticity such that an inclination angle thereof changes
according to a force applied thereto due to hitting of
the paper-sheets.

The transport device according to claim 2, wherein
an inclined surface of the bearing groove turns such
that an inclination angle thereof changes according
to a force applied thereto due to hitting of the paper-
sheets.
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5.

The transport device according to claim 2, wherein
an inclined surface of the bearing groove moves in
the transport direction according to a force applied
thereto due to hitting of the paper-sheets.

The transport device according to claim 1, wherein
a shaft of the second roller has elasticity by which
the second roller moves according to a force applied
thereto due to hitting of the paper-sheets.
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